Laser technologies in toxicopathology.
One of the main concepts in toxicology and risk assessment is the identification of compounds with the least toxicity, gaining increased understanding of the underlying mechanisms of efficacy and toxicity so as to accelerate the early selection of compounds for development. For this purpose, "cutting-edge" technologies, such as flow cytometry (FC), laser scanning cytometry (LSC) and confocal laser scanning microscopy (CLSM), have proved to be valuable tools. FC, LSC and CLSM have been successfully applied in a wide range of areas within toxicology and research including genetics, reproduction, dermatology, pathology and target organ toxicity. The scope of this paper is to give a short overview of the usefulness of the different laser applications. Specific examples of the impact of these technologies will be presented or can be found in the references. Flow cytometry methods have been successfully applied in immunophenotyping, micronuclei scoring, polyploidy determination, apoptosis and cell cycle evaluation, cell proliferation and quantification. A three-parameter FC method for the analysis of testicular toxicity has also been established as an alternative to traditional histopathological methods. This method allows a large number of cells to be analysed in a short time and provides quantitative values to evaluate testicular damage in the rat. Laser scanning cytometry has been used in our unit for rat blood cell immunophenotyping, tumor proliferation, apoptosis and cell cycle analysis on minipig and rat skin and cardiac cells identification. The wide range of applications that can be applied with the LSC shows the enormous potential of this technology in research and development. Confocal laser scanning microscope was used in our laboratory, in collaboration with the research department, to investigate the mechanisms underlying hepatic lesions found in dogs, to detect fibrinogen influx into rat lung, to explore the mechanism of eye toxicity and to quantify dopaminergic fibers in brain sections. Integrating these technologies within discovery pathology allowed us to understand disease processes with respect to their development and subsequent consequences. It contributes to descriptive pathologic diagnostic and allows a productive interaction with research and development. These technologies offer a range of novel applications and have been shown to be useful tools in terms of specificity, sensitivity, reliability, rapidity and quantification. Expertise in cutting-edge technologies, pathology and cell and molecular biology is essential to a successful and flexible interaction across all therapeutic areas in drug discovery.